In vitro translocation of secretory proteins possessing no charges at the mature domain takes place efficiently in a protonmotive force-dependent manner.
The effect of charges existing on the mature domain of secretory proteins on the efficiency and protonmotive force dependence of translocation into everted membrane vesicles of Escherichia coli was studied. Model secretory proteins devoid of charges on the mature domain were constructed at the DNA level using proOmpF-Lpp as the starting protein. The chargeless presecretory proteins thus constructed were translocated and processed for the signal peptide much faster than proOmpF-Lpp and the rate of translocation was appreciably enhanced by imposition of the protonmotive force. Not only the membrane potential but also delta pH were effective in stimulating the rate of translocation of the chargeless proteins. The results indicate that the mature domain does not have to be charged for the secretory translocation and that the major requirement of the protonmotive force for the secretory translocation is not for the movement, including an electrophoretic one, of charged regions of the mature domain. All of the proOmpF-Lpp derivatives thus constructed were translocated efficiently into everted membrane vesicles in a SecA-dependent manner, irrespective of their size. The mature domain of the smallest one was 45 amino acid residues in length. Contrary to the views previously presented by other workers, these results suggest that there is no sharp boundary at the reported regions for the translocation of presecretory proteins across the cytoplasmic membrane or for the requirement of SecA.